The phase diagram of the binary system nC16H34 -rcC17H36 has been established at ambient pressure using DSC and crystallographic measurements. At low temperatures below the rotator phase RI there exist two crystal forms Op (about jc(C17) = 0.25) and Mdci (about x(C17) = 0.67) which are different from the crystal structures of the pure compounds (Tp for C 16 and Oi for C 17). Furthermore two compositions: (a) C 16/C 17 = 3:1 and (b) = 1:2, which correspond to the coexistence range of Op and Mdci, were chosen for high pressure DTA and pVT measurements, yielding the following findings: The specific volume of the rotator phase of C 17 is distinctly lower than those of the binary systems at the same state point. Assuming the existence of a metastable rotator phase for C 16, an excess volume of A V E/V « 0.01 can be estimated. Due to the very enlarged coexistence range of RI, the mixtures reach their lower transition point at considerably lower temperatures (in isobaric measurements) or higher pressures (in isothermal measurements), where the specific volume is lower than that of C 17 at its transition point. Furthermore, the volume and enthalpy changes of the O ord -RI transition is distinctly smaller for the binary systems than for pure C 17. Thus the specific volumes of the phases Op and Mdci are appreciably larger than t>(spec.) of C 17. Op and Mdci have practically the same specific volume in accordance with the crystallographic results. Enthalpy values are obtained with the aid of the Clausius-Clapeyron equation which agree well with enthalpies derived from the DSC measurements.
Introduction
The thermodynamic properties of rc-alkanes CnH2n+2 (abbreviated by C") play an important role for energy storage applications; especially multi-com ponent systems are used as thermal protection mate rials [1 -4 ] , Many binary and ternary systems have been systematically investigated in the past [5 -1 0 ], in particular the thermal and crystallographic proper ties o f the solid rotator and low-temperature ordered phases have been studied. However, volumetric prop erties for solid mixed phases are only scarcely re ported in literature. In a previous high-pressure DTA study on the system C 19/C21 some volumetric features were discussed [11] . However the volume data were derived from transition enthalpies with the aid of the Clausius-Clapeyron equation. In the present work we present directly measured volume data for the binary system C 16/C 17. The phase diagram o f the system C 16/C 17 was recently established at ambient pressure by Rajabalee [12] . At low temperatures below the rotator phase RI there are two crystal forms of the pure compounds (Tp for C 16 and Oi for C 17). Correspondingly, we have chosen two compositions for the high pressure studies: (a) C 16^17 -3 :1 and (b) 1:2, which correspond to the coexistence range of Op and Mdci, respectively. The pVT data for the pure alkanes have been recently determined between 303 K and 343 K in steps o f 10 K using an older pVT apparatus [13] . Changes in volume, enthalpy, and en tropy along the phase transitions were reported. For the present study a new high pressure pVT appara tus [14, 15] is employed for the measurements on the two mixtures between 293 K and 313 K in steps of 5 K. Additionally measurements for C 16 and C17 were retaken between 298 K and 313 K in steps o f 5 K.
Octadecane is an interesting candidate, because its chain length is close to the series n > 22 of the even nalkanes which exhibit a stable rotator phase [16] . For C20 a metastable rotator phase is observed on cool- ing [17] . For C 18 a transient metastable rotator phase was reported [ 18] • ^18 is also subject o f a thorough molecular dynamics simulation [19] .
Experimental Section

X-ray Powder Diffraction Measurements Analysis
Crystallographic measurements at selected temper atures were made using a Siemens D500 vertical pow der diffractometer. A thin plate of glass was placed between the sample to be analysed and the sample holder in order to avoid the diffraction lines of copper and nickel, due to the holder, which disturb the anal yses of the diffractograms. The data were collected with 0.05° 20-step and 3s-interval time. Diffraction measurements were also performed versus continu ous temperature variations (inferior to 2K h_1) with a Guinier-Simon camera (GS). The copper Kcd radi ation (A = 1.5406 A) was used in both cases.
DSC Measurements
DSC measurements were carried out using a Perkin-Elmer DSC7 differential scanning calorimeter [20, 21] . The random part of the uncertainties was estimated using the Student's method with 95% threshold of reliability.
DTA Measurements under Pressure
DTA measurements were carried out with an equip ment described previously [11, 22] . Samples o f about 50 mg were enclosed in capsules made o f indium. The soft metal serves to transmit the pressure (gener ated by compressed argon) without hysteresis. Ther mograms are recorded both on heating and cooling. Transition temperatures are generally derived from the onset of the DTA peaks observed in heating runs at 2 K min-1 .
pVT Measurements under Pressure
The new high-pressure apparatus [14, 15] 
Materials
For the DSC measurements the alkanes were ob tained from Aldrich and Fluka with a purity better than 99.5%. For the high-pressure measurements the samples were purchased from Acros (purity 99%) and used without further purification.
Results and Discussion
Calorimetric Data and Phase Diagram of the Binary System
Seventeen binary mixed samples were studied combining DSC and X-ray diffraction measurements, Table 1 . For the mixtures, the melt ing enthalpy is clearly reduced compared with that 
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X-ray Diffraction
Details of the phase diagram presented above result from the X-ray diffraction patterns that allow to dis tinguish between the different crystal forms. At lower temperature the ordered phases were analysed at T = 258 K, the parameters for the rotator phase RI were determined at T = 287 K. The cell parameters o f the analysed phases are presented in Table 2 .
DTA Measurements under Pressure
The p(T) phase diagrams for the mixed samples are displayed in Figs. 3 and 4 . The transition from the rotator to the low-temperature ordered phase is con siderably shifted to lower temperatures in compari son to pure C 17. The curves converge slightly with increasing pressure, but there is no triple point in the pressure range studied as observed for pure C 17. The phase transition lines have been fitted to polynomials of second order and are entered (together with other thermodynamic properties to be discussed below) in Table 7 . From Fig. 9 one can derive the following conclu sions: The specific volume of the rotator phase o f C 17 is distinctly lower than those of the binary systems at the same state point (e. g. 70 MPa, 303 K). How ever, due to the very enlarged coexistence range o f Rl the mixtures reach their lower transition point at con siderably lower temperatures (in isobaric measure ments) or higher pressures (in isothermal measure ments), where the specific volume is lower than that o f C 17 at its transition point. Furthermore, the volume step to the low-temperature phase O ord is distinctly smaller for the binary systems than for pure C 17. Thus the specific volumes o f the phases Op and Mdci are appreciably larger than v(spec.) o f C 17. Op and Mdci have practically the same specific volume in accor dance with the crystallographic results. The volume change of melting is not so drastically changed, ex cept that pure C 16 (which does not possess a rotator phase) has of course the highest value.
It might be interesting to compare the densities at the transition points indicated (see Fig. 9) by a, b  (melting) and c, d (rotational transition) have been fitted to straight lines and entered in Table 6 083 cm3 g -' (1.082 [25] ), vL = Table 7 . Thermodynamic properties of the binary samples. Table 7 . The necessary slopes dp/dT are derived from the fitted T(p) curves, due to the DTA mea surements, which are entered in Table 7 Fig. 9 ). Therefore the v E-values seem to be systematically too high for the sample 3:1. For the sample 1:2 the results o f Table 8 are in reasonable agreement with vE derived from the atmospheric pressure data above.
Trans-
Tl
For the low-temperature ordered phases one may estimate a positive excess volume as well, if hypo thetical metastable phases Op and Mdci are assumed to exist for the pure compounds as well. However, an unambiguous extrapolation from the longer homolo gous members does not seem to be possible. Pure Cj8: The specific volumes of octadecane is presented in Fig. 11 , the fitted data are entered in Table 9 . [30] ) and the uncer tainty of the initial slope dT/dp.
